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(54) ORGANOGERMANIUM COMPOUND 

(57)Abstract: 

PURPOSE: To obtain a new specific organogermanium 
compound having an amino acid structure introduced, and a 
variety of pharmacological actions, particularly an action to 
inhibit the Maillard reaction which is regarded as a cause of food 
deterioration. 

CONSTITUTION: The new organogermanium compound of 
formula I [Y is a halogen. H; R1 , R3 are H, a lower alkyl; R2 is a 
lower alkyl, carboxylakyl, a group of formula II (Z is H, acetyl); R4 
is a lower alkyl or benzyloxy], for example, 1 -(1-acetamide-1- 
carboxymethyOethylgermanium sesquioxide, which has a variety 
of pharmacological actions, particularly an action to inhibit the 
Maillard reaction which is reactions of amino compounds with 
reducing sugars as food components and is regarded as a cause 
of food deterioration: The compound is obtained by addition 
reaction of a germanium halide of the formula: HGeY3 to a 
compound of formula III in an organic solvent such as ethyl 
ether. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula. [Formula 1] 
Rl 

Y3Ge-C-CB-COOR3 ( 1 ) 

I I 

R2 NHCOR4 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — R1 and R3 — a 
hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl 
group — or . [Formula 2] 



Y 

OZ 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a 
benzyloxy machine — respectively — expressing — the organic germanium compound 
characterized by what is expressed 
[Claim 2] Formula. [Formula 3] 
Rl 

Y3Ge-C--CH-COOR3 (2) 
I I 

R2 NH2 • HX 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — R1 and R3 — a 
hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl 
group — or . [Formula 4] 




7* 

OZ 



(Z expresses a hydrogen atom or an acetyl group) — X — halogen **** — respectively 
expressing — the organic germanium compound characterized by what is expressed 
[Claim 3] Formula. [Formula 5] 
Rl 

( Ge-C-CH-COOR3 ) 203 ( 3 ) 

I I 

R2 NHCOR4 

the inside of a formula, and R1 and R3 — a hydrogen atom or a low-grade alkyl group — R2 
- a low-grade alkyl group and carboxy alkyl group — or . [Formula 6] 



■■m. unrx"i 
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(Z expresses a hydrogen atom or an acetyl group) 
benzyloxy machine — respectively — expressing 
characterized by what is expressed 
[Claim 4] Formula. [Formula 7] 
Rl 

( Ge-C-CH-COOR3 ) 203 ( 4 ) 

R2 NH2 

the inside of a formula, and R1 and R3 — a hydrogen atom or a low-grade alkyl group — R2 - 
- a low-grade alkyl group and carboxy alkyl group — or . [Formula 8] 

O 

oz 

(Z expresses a hydrogen atom or an acetyl group) — respectively — expressing — the 
organic germanium compound characterized by what is expressed 



[Translation done.] 



— R4 — a low-grade alkyl group or a 
— the organic germanium compound 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , 
[Industrial Application] this invention relates to an organic germanium compound. 

[0002] 

[Description of the Prior Art] About the germanium germanium which is a carbonaceous 
homolog it is observed also from the field of every direction especially medicine, or pharmacy 
as recent years come and the research on the organic com P ou "<^ ° f 
the result come to be made actively. For example, about the KARUBOKISHIECHIRU 
germanium sesquioxide (JP,46-2498,B) which is the organic germanium compound which the 
propionic-acid derivative and oxygen atom of germanium combined at a rate of 2:3, it is 
reported that an interferon induction operation, antitumor action, etc. are shown just like L ot 
a blood-pressure descent operation of a natural hypertension rat or not only a mitigation 
operation of amyloid change but a macrophage or a spontaneous killer cell ] activation, and, 

also clinically, it is tried. . 
[0003] Since [ 2(germanium-CH2-CH2-COOH) 03 ] it is expressed with the becoming 
chemical formula, if it **, and the above-mentioned KARUBOKISHIECHIRU germanium 
sesquioxide can introduce the amino group into the alpha position of carboxyl group-COOH in 
the above-mentioned chemical formula fundamentally, such a compound can be considered to 
be the so-called kind of amino acid. . 
[0004] It is known well that it is the general term of a compound expressed with the becoming 
chemical formula, and the above-mentioned amino acid is what exists in all the i living world 
where a life process is seen as a living body's indispensable constituent R-CHCNH2; COOH 
fundamentally. And not only in the point which amino acid combines the importance of amino 
acid and forms protein but in in the living body, amino acid is metabolized variously and is also 
in the point which serves as a precursor of other important matter for the living body. 
Therefore if the above-mentioned amino acid structure can be introduced as the 
substructure to the aforementioned KARUBOKISHIECHIRU germanium sesquioxide by which 
it is known that the medicinal action which was already excellent is shown, it is fully expected 
that this organic germanium compound is what shows new usefulness. 
[0005] On the other hand, it is in JP,02-62885,A. [Formula 9] 
( Ge--CH-CH-COOH ) 2O3 

I I 
R NH2 

(R expresses a hydrogen atom, a low-grade alkyl group, or a phenyl group) etc. -- although 
the organic germanium compound which has an amino group in a side chain is indicated, if 
organic germanium compounds other than what introduced into the official report concerned 
the amino acid structure currently indicated substantially are compoundable, it is expected 
that those compounds are what shows still newer usefulness 

[M^ns for Solving the Problem] this invention was made in view of the conventional 
technology mentioned above, and the first organic germanium compound of this invention is a 
formula. [Formula 10] 
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Rl 

I 

Y3Ge-C-CH-COOR3 ( 1 ) 

I I 

R2 NHC0R4 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — R1 and R3 — a 
hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl 
group — or . [Formula 11] 




oz 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a 
benzyloxy machine — respectively — expressing — what is characterized by what is 
expressed — it is — the second organic germanium compound of this invention — a formula 

[Formula 1 2] 
Rl 

I 

Y3Ge-C-CH-COOR3 ( 2 ) 

R2 NH2-HX 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — R1 and R3 — a 
hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl 
group — or . [Formula 1 3] 

Q 

OZ 

(Z expresses a hydrogen atom or an acetyl group) — X — halogen **** — respectively — 
expressing — it is characterized by what is expressed 

[0007] Moreover, the third organic germanium compound of this invention is a formula. 

[Formula 14] 
Rl 

I 

(Ge-C-CH-COOR3)203 (3) 
R2 NHCOR4 

the inside of a formula, and R1 and R3 — a hydrogen atom or a low-grade alkyl group — R2 - 
- a low-grade alkyl group and carboxy alkyl group — or . [Formula 15] 



OZ 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a 
benzyloxy machine — respectively — expressing — what is characterized by what is 
expressed — it is — further — the fourth organic germanium compound of this invention 
formula [Formula 16] 
Rl 

I 

(Ge-C-CH-COOR3)203 (4) 
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the inside of a formula, and R1 and R3 — a hydrogen atom or a low-grade alkyl group — R2 - 
- a low-grade alkyl group and carboxy alkyl group — or . [Formula 1 7] 



(Z expresses a hydrogen atom or an acetyl group) — respectively — expressing — it is 

characterized by what is expressed 

[0008] this invention is explained in detail below. 

[0009] First, while the 1st organic germanium compound of this invention is expressed with 
the above-mentioned formula (1), and makes the propionic-acid derivative of germanium basic 
structure and three substituents Y combine with a germanium atom, two substituents R1 and 
R2 have combined [ the amino group protected by protective groups, such as an acetyl group 
and a benzyloxycarbonyl machine, by the alpha position in propionic-acid structure ] with beta 
grade again, and the oxygen functional group of a propionic acid has become COOR3 further, 
the low-grade alkyl group by which Y in a formula (1) is constituted here and R1 and R3 are 
constituted from 1 or about five carbon, such as a hydrogen atom or a methyl group, an ethyl 
group, n-propyl group, and an iso-propyl group, in a halogen atom or a hydrogen atom — 
carboxy alkyl groups, such as the low-grade alkyl group as R1 with R2 [ same ], and a 
carboxymethyl machine, — or . [Formula 18] 



It means, respectively (Z expresses a hydrogen atom or an acetyl group). 

[0010] Moreover, in the compound which is expressed with the above-mentioned formula (2) 

and is expressed with the above-mentioned formula (1), the second organic germanium 

compound of this invention is the same as the compound expressed with a formula (1), if the 

amino group protected by protective groups, such as an acetyl group, removes the point used 

as the salt of the hydrogen halide HX (X expresses a halogen atom). 

[001 1] On the other hand, the third organic germanium compound of this invention is 

expressed with a formula (3), and although this compound differs from the compound 

expressed with the above-mentioned formula (1) and a formula (2) with the point which the 

propionic-acid derivative and oxygen atom of germanium combine at a rate of 2:3, it is the 

same as the compound fundamentally expressed with a formula (1) except it. 

[0012] In addition, the compound expressed with the formula (1), formula (2), and formula (3) 

which gave [ above-mentioned ] explanation has very high usefulness as intermediate field at 

the time of compounding the fourth organic germanium compound of this invention explained 

below. 

[0013] It ** and the final purpose compound of this invention is equivalent to that from which 
protective groups, such as an acetyl group which had protected the amino group in the 
compound which is expressed with the above-mentioned formula (4) and is expressed with 
the above-mentioned formula (3), were removed, namely, — an alpha position [ in / propionic- 
acid structure / this compound makes the propionic-acid derivative of germanium basic 
structure (however, the oxygen functional group is changed into COOR3), and ] — the amino 
group — moreover, while substituents R1 and R2 combine with beta grade, 2:3 comes out 
comparatively and the aforementioned basic structure and an oxygen atom join together 
[0014] About the above-mentioned compound (4), since it is the thing of the structure which 
did not exist in the former, it is expected enough that new usefulness is shown. Then, in order 
to check the usefulness of the compound of the above-mentioned this invention, it was the 
reaction of the amino compound and reducing sugar which are food constituents, and when 
the depressor effect of the Maillard reaction made into the cause of degradation of food was 
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examined, the above-mentioned compound (4) suppressed the Maillard reaction effectively by 
low concentration. 

[0015] The organic germanium compound of this invention which **(ed) and gave [ above- 
mentioned ] explanation can be manufactured by the manufacture method which is explained 
below. 

[0016] That is, for a substituent R3 t the substituent Y among this invention compounds 
expressed with the above-mentioned formula (1) is [ the thing of a hydrogen atom ] the 
unsaturated compound into which substituents R1 and R2 are introduced beforehand with a 
halogen atom. [Formula 19] 
Rl COOH 

N , / 

^ \ 

R2 NHCOR4 

What is necessary is to be alike, to receive and just to make the halogenation compound 
expressed with a formula HGeY3 (Y expresses a halogen atom among a formula) add. In 
addition, this reaction advances in organic solvents, such as ethyl ether, or inorganic solvents, 
such as a hydrochloric acid. 

[0017] Moreover, for a substituent R3, the substituent Y among this invention compounds 
expressed with the above-mentioned formula (1) is [ the thing of a hydrogen atom ] the 
azlactone object into which substituents R1 and R2 are introduced beforehand with a halogen. 
[Formula 20] 

Rl 

R2 ^^CHS 

It understands by ****** and considers as the same unsaturated compound as the above 
(however, isolating is not indispensable), and even if it makes the halogenation compound 
expressed with a formula HGeY3 add to this unsaturated compound, it can obtain. 
[0018] Furthermore, if Substituent Y can consider as the thing of a hydrogen atom among this 
invention compounds expressed with a formula (1) if it returns from the boron-hydride 
potassium KBH4, for example, the reactant of thionyl chloride and a lower alcohol is made to 
act, a substituent R3 can make germanium-Y combination in this invention compound 
expressed with the above-mentioned formula (1) the thing of a low-grade alkyl group among 
this invention compounds expressed with a formula (1). Of course, even if it uses together the 
conversion process by these reactions, it does not interfere. The same is said of other 
compounds of this invention mentioned later. 

[0019] If the compound expressed with the above-mentioned formula (1) is processed by the 
hydrogen halide HY, although it can consider as the second compound of this invention 
expressed with the above-mentioned formula (2) If the compound (however, Substituent Y 
removes the thing of a hydrogen atom) expressed with a formula (1) is given to a adding- 
water decomposition reaction that this reaction should just treat the compound expressed 
with the above-mentioned formula (1) by hydrogen-halide solution, such as a hydrochloric 
acid Irrespective of the kind of R3, it can consider as the third compound of this invention 
expressed with the above-mentioned formula (3). 

[0020] In addition, let the thing of a hydrogen atom be the third compound of this invention by 
which Substituent Y is expressed with a formula (3) by oxidizing this suitably among this 
invention compounds expressed with a formula (1). 

[0021] And finally it can manufacture with the fourth compound of this invention expressed 
with the above-mentioned formula (4) by understanding the compound (however, Substituent 
Y removing the thing of a hydrogen atom) expressed with the above-mentioned formula (2) an 
added water part. In addition, the fourth compound of this invention expressed with a formula 
(4) can also be led from the compound expressed with a formula (1) or a formula (3). 
[0022] **(ing), the spectrum data measured about the compound of this invention obtained as 
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mentioned above are supporting well that each compound of this invention is expressed with 
the above-mentioned formula. In addition, the compound of this invention expressed with the 
above-mentioned formula (3) and (4) is at underwater. [Formula 21] 
OH Rl 

I I 

HO-Ge-C-CH-COOR3 
i I I 

OH R2NHCOCH3 

or . [Formula 22] 
OH Rl 

I I 

HO-Ge-C-CB-COOR3 

! I I 

OH R2 NH2 

** — structure [ like ] is taken 
[0023] 

[Example] An example explains this invention still in detail below. 

[0024] After adding 6.28g (0.04 mols) of synthetic a2-acetamide-3-methyl crotonic acids of 
this invention compound (however, R3=H) expressed with example 1 formula (1) into the 60ml 
concentrated hydrochloric acid and adding TORIKURORU germane 4.01 g (0.05 mols), it 
agitated at the room temperature for 63 hours. When the crystal which deposited was filtered, 
it isolated preparatively and it recrystallized [ hexane / the acetone and ], 9.68g (it sets at a 
ceremony (1) and is the compound of Y=CI and R1=R2=R4=CH3) (71.8% of yield) of 2- 
acetamide-3-methyl-3-(TORIKURORU gel mill) butanoic acids was obtained. 
Melting point: 150 degree-C Anal(dec.).Calcd.:C. 24.94 ; H 3.59 ; N 4.15Found : C 24.93 ; H 
3.58 ; N 4.07IR nu KBr/max cm-1:3330 (N-H), 1725 (C=0), 1605 (C=0), 405 1 (germanium-CI) 
H-NMR (CDCI3+CD30D) delta:1.40 (6H, s, C-(CH3) 2), 2.07 (3H, s, CO-CH3), 5.00 13 (1H, s, 
CH) C-NMR (Aceton-d6) delta:19.65 and 21.42 (2 (CH3)), 22.63 (N-CO-CH3), 51.29 
(germanium-C), and 56.91 (CH), 171.16, 173.43 [(COO, CON changable)0025] b) Threonine 
1 1.9g was dissolved in the solution containing 4.0g of sodium hydroxides, and ice-cooling, 
aqueous [ containing 10. 2g of acetic anhydrides and 4.0g of sodium hydroxides ] was added 
simultaneously, and it stirred it as it was for 3 hours. N-acetyl threonine was obtained as 
colorless syrup almost quantitatively by adding 1Eq of diluted hydrochloric acid after a 
reaction end, adding ethanol to the colorless syrup obtained by distilling off a solvent by the 
evaporator, carrying out precipitation a ** exception, and condensing an ethanol layer. 
[0026] Obtained N-acetyl threonine was dissolved in the acetic anhydride of an overlarge, and 
it considered as the azlactone object by stirring at a room temperature for 1 6 hours. 
Precipitation was filtered after the reaction end, by filling underwater [ little by little a lot of] 
with filtrate, the azlactone was understood an added water part, the solvent was distilled off 
by the evaporator, and the 2-acetamino-2-butene acid was quantitatively obtained as yellow 
gum-like matter. 

[0027] After dissolving 4.3g of obtained 2~acetamino-2-butene acids in chloroform and adding 
TORIKURORU germane 9.2g, it agitated at the room temperature for 19 hours. Distilling off of 
the solvent obtained quantitatively the 2-acetamide-3-(TORIKURORU gel mill) butanoic acid 
(it sets at a ceremony (1) and is the compound of Y=CI, R1=R4=CH3, and R2=H) as yellow 
sirupy matter after the reaction end. 

1 H-NMR (CD30D) delta:1.33, 1.37 (3H, d CH3 each), 2.04 (3H, s, CH3CO), 2.5-2.9 (1H, m, 
germanium-CM), 4.90, and 4.94 (1H, d NOC-CH each) [0028] c) In addition, other compounds 
expressed with a formula (1) were able to be obtained by the method indicated to Above a 
and b, and the almost same method. The yield and the physical properties of a compound 
which were acquired are as illustrating to the following and Table 1. 

[0029] 2-acetamide-3-(TORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) and 
is the compound of Y=CI, R1=H, R2=CH2CH3, and R4=CH3) 
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• u 7-17* mPltin* Doinf ~ 163-1 64 degree-CAnal.Calcd .:C 24.94 ; H 3.59 ; N 4.1 5Found : 
c1 48 T H 3 52 1 42E U KBr/max cm-1:3330 (N-H), 1720 (C=0) 1640 (C=0), 430 1 
^aniurn-S H-NMR (Aceton-d6) Delta:1.17 (3H, T, CH3) 1 J» (1H. ddq. CH3-C-Ha) - «d 
o n nTi u rwi-r-Hhl 2 08 (3H s CO-CH3) and 2.90 (1H, ddd, germanium-CH), 5.10 13 
1H CH- d cb?c-NMR H Ll 8 n ( -d H 6) S de,ta,3.32 (CH3), 19.99 (CH2). 1U1 (CO-CH3). 52 .66 
sermanium-C) and 53.32 (CH), 171.59, and 172.07 (COO, CON changable) [0030] 2- 
ac^mide-4-methyl-3-(TORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) and 

c1 d 7.3 _ 9" 6 H ^ KBr/max cm-1:1720 (C=0) 1620 (C=0) 41 5 1 

H-NMR (CDCI3, CD30D) Delta:1.19 and 1.23 (3HX2. ^^^^^^ 
(1H oct 2(CH3)-CH), 2.93 (1H. dd, germanium-CH), and 5.16 (1H. d, CH CO) lOUJij I 
acetemide-3-methyl-3-aORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) and 
is the compound of Y=CI, R1=CH3, R2=CH2CH3, and R4=CH3) 

^S^Sl^^^ 27.36 ; H 4.02 ; N 3.99Found : C 27.05 H 419 
X?88?R nu KBr/max cm-1:3360 (N-H), 1725, 1660 (C=0). ^^^^^S 
ernrn+rDSOD) delta-1 12 and 1.17 (3Hx2. tx2, germanium-C-C-CH3). 1. 37, ^A^ 
(CDCI3+CD30D) delta.l^ an v . C _ CH2) 210 (3Hx2i s , CO-CH3), and 5.18 

SSTSSSwS S&SS ^.oxyamino)- 3-(TOR.KURORU gel mil.) pentane 2 
ic^ sets at a ceremony (1) and they are Y=C. R1=H, R2=CH2COOH, and the compound of 
R4=OCH2C6H5) 

Yield: 75.1% (mixture of a diastereomer) <ino .._ 1 u MMR , rn o 0 D) 

NMR (CD30D) at 3 13 5 and 32.64 (germanium-CH2-CH2), 54.50, 55.27 ^ani"m-CH2- 
CH) 68 33 (CH2-pH) 129.1. 129.3, and 129.7 (pH) [0033] d) After d.ssolvmg 9.2g rt sets at a 
ceremony (1) and is the compound of Y=CI. R1=R4=CH3, and R2=H) of 2-acetam,de-3- 
(T^RIKURO RU gel mill) butanoio acids in potassium-hydroxide solution and b-ng referred to 

Yield: 71.3% (mixture of a diastereomer) , . r « 9 Q1 . H fi 10 . m 

(3H D CH3), 1.8-2.1 (1H, m, germanium-CH), 1.97, 1.99 (each s [ 3H and ], CH3CO), 3.58, 3.61 
(3H, d GeH3 each), 4.48, and 4.57 (1H, d CH-NAc each) [0034] 



L i auie ij 

Y 




*2 


«3 


R< 


«^ 
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CHjCH, 
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H 


CH3 


73.7 
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a^CH^ 
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CH3 


77.0 
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CH, 


87.2 
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1 CH3 


CH3 


CH 2 CH3 


CH, 


80 



T00351 1 6 86g (it sets at a ceremony (1 ) and is the compound of Y-CI R1 -H, and 
R2-CH2CH3) (005 mols) of synthetic a2-acetamide-3-(TORIKURORU gel m,H) pentano.c 
acids oSs Invention compound (however. R3=H) expressed with example 2 fem£® was 
dissolved in 40ml water. 40ml of concentrated hydrochlonc acds was added, and heat.ng 
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reflux was carried out for 2.5 hours, the solvent was distilled off, the crystal which deposited 
was dissolved in 100ml water, and hydrogen chloride gas was passed for about 1 hour until 
generation of heat stopped however — By separating the crystal which deposited after 
cooling, the 2-amino-3-(TORIKURORU gel mill) pentanoic-acid hydrochloride (it sets at a 
ceremony (2) and is the compound of X=Y=CI, R1=H, and R2=CH2CH3) was considered as the 
white crystal, and was obtained 9.96g. 

yield: — 60.1% melting point: — 180-1 81 degree-C(dec) Anal.Calcd.:C 18.11 ; H 3.34 ; N 
4.22Found : C 17.92 ; H 3.31 ; N 4.02IR nu KBr/max cm-1:1750 (C=0), 420 1 (germanium-CI) 
H-NMR (CD30D) delta:1.1 7 (3H, t, CH3), 1.73, 1, and 94 (1Hx2, mx2, CH3-CH2), 2.62 (1H, m, 
germanium-CH), 4.56 13 (1H, br, CH-N) C-NMR (CD30D) delta:13.46 (CH3), 18.85 (CH2), and 
54.12 (CH-N) [0036] b) In addition, other compounds expressed with a formula (2) were able 
to be obtained by the method indicated to Above a, and the almost same method. The yield 
and the physical properties of a compound which were acquired are as illustrating to the 
following and Table 2. 

[0037] 2-amino-4-methyl-3-(TORIKURORU gel mill) pentanoic-acid hydrochloride (it sets at 
a ceremony (2) and is the compound of X=Y=CI, R1=H, and R2=CH (CH3)2) 
yield: — 61.0% melting point: — 165-166degree-C(dec.) Anal.Calcd.:C 20.85 ; H 3.79 ; N 
4.05Found : C 20.80 ; H 3.90 ; N 4.35IR nu KBr/max cm-1:1730 (C=0), 420 1 (germanium-CI) 
H-NMR (CD3 OD+CDCI3) delta:1.19 and 1.29 (6H, dx2, 2 (CH3)), 2.47 (1H, oct, 2(CH3)-CH) 
and 3.07 (1H, dd, germanium-CH), 4.60 13 (1H, d, CH-CO) C-NMR (CD30D) delta:21.02 and 
23.71 (2 (CH3)), 27.63 (2(CH3)-CH), 50.86 (germanium-CH), 53.48 (N-CH), and 170.46 (CO) 
[0038] 2-amino-3-methyl-3-(TORIKURORU gel mill) butanoic-acid hydrochloride (it sets at a 
ceremony (2) and is the compound of X=Y=CI and R1=R2=CH3) 

yield: — 88.1% melting point: — 149-150degree-C(dec.) Anal.Calcd.:C 18.11 ; H 3.34 ; N 
4.22Found : C 18.12 ; H 3.20 ; N 4.56IR nu KBr/max cm-1:1750 (C=0), 430, 405 1 (germanium- 
CI) H-NMR (CD3 OD+CDCI3) delta:1.44 (3H, s, CH3), 1.65 (3H, s, CH3), and 4.42 (1H, s, CH- 
CO) [0039] 2-amino-3-methyl-3-(TORIKURORU gel mill) pentanoic-acid hydrochloride (it 
sets at a ceremony (2) and is the compound of X=Y=CI, R1=CH3, and R2=CH2CH3) 
Yield: 61.0% (mixture of a diastereomer) 

Melting point: 1 50degree-C(dec.) Anal.Calcd.:C. 20.85 ; H 3.79 ; N 4.05Found : C 20.55 ; H 
3.98 ; N 4.47IR nu KBr/max cm-1:1765 (C=0), 420, 400 1 (germanium-CI) H-NMR (CD30D) 
delta:1.13 (3Hx2, t, germanium-C-C-CH3), 1.33, 1.57 (3Hx2, sx2, germanium-C-CH3), 1.67- 
2.57 (2Hx2, m, germanium-C-CH2), 4.42, and 4.52 (1Hx2, sx2, CH-CO) [0040] 2-amino-3- 
(TORIKURORU gel mill) pentane diacid hydrobromate (it sets at a ceremony (2) and is the 
compound of X=Br, Y=CI, R1=H, and R2=CH2COOH) 

Melting point: 1 53-degree-C(dec.) IR nu KBr/max cm-1:1723 1 (C=0) H-NMR (CD30D) 
delta:2.80-3.10 (3H, germanium-CH-CH2), 4.68, and 4.78 (1H, CH-N) [0041] 



[Table 2] 
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[0042] The synthetic a2-acetamide-4-methyl-3-(TORIKURORU gel mill) pentanoic acid of 
this invention compound (however, R3=CH2CH3) expressed with example 3 formula (3) 
(setting at a ceremony (1)) 10.53g (0.03 mols) of compounds of Y=CI, R1-H, R2=CH (CH3)2, 
R3=H, and R4=CH3 was dissolved in 50ml ethanol, thionyl chloride 3.93g (0.033 mols) was 
added, and heating reflux was carried out for 1 hour. Since the mixture of a crystal and oily 
matter was obtained when the solvent was distilled off, when the ether washed this, insoluble 
matter was filtered and concentration hardening by drying of the filtrate was carried out, the 
mixture of a crystal and oily matter was obtained. This is dissolved in 300ml water and it stirs 
for 3 hours, and insoluble matter is filtered, a dechlorination is carried out to an anion 
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exchange resin (IRA-45, AcOH) through filtrate, and concentration hardening by drying of the 
filtrate is carried out, 4.02g (it sets at a ceremony (3) and is the compound of R1=H, R2=CH 
(CH3)2, and R4=CH3) of 1-(1-acetamide-1-ethoxy carbonylmethyl)-2-methylpropyl 
germanium sesquioxide was obtained as powder of fine yellow. 

yield: — 56.5% melting point: — 1 60degree-C(dec.) Anal.Calcd.:C 40.46 ; H 6.11 ; N 4.72Found : 
C 40.18 ; H 5.93 ; N 4.51 IR nu KBr/max cm-1:1735 and 1660 (C=0), 875 1 (germanium-O) H- 
NMR (D20) delta:1.05 (6H, m, 2 (CH3)), 1.28 (3H, t, 0-C-CH3) and 2.06 (3H, s, CO-CH3), 2.07 
(1H, m, 2(CH3)-CH), 2.1 1 (1H, m, germanium-CH), 4.23 (2H, m, 0-CH2), and 4.97 (1H, d, CH- 
CO) [0043] b) In addition, other compounds expressed with a formula (3) were able to be 
obtained by the method indicated to Above a, and the almost same method. The yield and the 
physical properties of a compound which were acquired are as illustrating to the following and 
Table 3. 

[0044] 2-acetamide-2-(ethoxycarbonyl)-1 and 1 -dimethyl-ethyl germanium sesquioxide (it 
sets at a ceremony (3) and is the compound of R1=R2=R4=CH3) 

yield: — 59.3% melting point: — 1 70degree-C(dec.) Anal.Calcd.:C 38.22 ; H 5.70 ; N 4.95Found : 
C 37.99 ; H 5.61 ; N 4.79IR nu KBr/max cm-1:1735 and 1660 (C=0), 860 1 (germanium-O) H- 
NMR (D20) delta:1.22 and 1.25 (3Hx2, sx2, germanium-C -(CH3) 2), 1.30 (3H, t, CH2-CH3), 
2.11 (3H, s, CO-CH3), 4.27 (2H, br, CH2), and 4.80 (1H, s, CO-CH) [0045] 1-(1-acetamide-1- 
ethoxy carbonylmethyl)-1-methylpropyl germanium sesquioxide (it sets at a ceremony (3) and 
is the compound of R1=R4=CH3 and R2=CH2CH3) 
Yield: 32.2% (mixture of a diastereomer) 

Melting point: 175 degree-C(dec) Anal.Calcd.:C40.46. ; H 6.11 ; N 4.72Found : C40.21 ; H 5.92 ; 
N 4.55IR nu KBr/max cm-1:1730 and 1660 (C=0), 860 1 (germanium-O) H-NMR (CH30D) : 
[ 1.08 (3Hx2, br, germanium-C-C-CH3), ] 1.28 (6Hx2, br, germanium-C-CH3, 0-C-CH3), 1.73 
(2Hx2, br, germanium-C-CH2), 2.04 (3Hx2, br, CO-CH3), 4.19 (2Hx2, br, 0-CH2), 4.86 [(1Hx2, 
br, CO-CH)0046] 
[Table 3] 
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[0047] The synthetic a2-acetamide-3-gel mill butanoic acid (it sets at a ceremony (1) and is 
the compound of Y=H, R1=H, and R2=R4=CH3) of this invention compound (however, R3=H) 
expressed with example 4 formula (3) was dissolved in the mixed solvent of a methanol and 
dichloromethane, 3.94g of meta-crawl perbenzoic acids was added, and it stirred for 30 
minutes at the room temperature. 1 .0g (it sets at a ceremony (3) and is the compound of 
R1=H and R2=R4=CH3) of 1-(1-acetamide-1-carboxymethyl) ethyl germanium sesquioxide 
was obtained as colorless powder by separating the precipitation which deposited after a 
reaction end and washing with the ether. 
Yield: 60.1% (mixture of a diastereomer) 

Melting point: 257degree-C(dec.) Anal.Calcd.:C. 38.22 ; H 5.70 ; N 4.95Found : C 38.13 ; H 
5.52 ; N 4.01 IR nu KBr/max cm-1:3700-2900 (NH, OH), 1720, 1650 (C=0), 880, 820 1 
(germanium-O) H-NMR (D20) delta: Diastereomer a 1.15 (3H, d, CH3), 2.07 (3H, s, CH3-CO) 
and 2.26 (1H, dq, germanium-CH), 4.82 diastereomer b (1H, d, N-CH) 1.26 (3H, d, CH3), 2.06 
(3H, s, CH3-CO), 2.22 (1H, dq, germanium-CH), and 4.44 (1H, d, N-CH) [0048] b) After having 
dissolved 1.88g (it sets at a ceremony (1) and is the compound of Y=CI, R1=H, an R2= parlor 
SETOKISHI phenyl, R3=H, and R4=CH3) of 2-acetamide-3-(parlor SETOKISHI phenyl)-3- 
TORIKURORU gel mill propanoic acid in water, adding 1.78g of sodium hydrogencarbonates 
and stirring at a room temperature for 20 hours, 4.4ml of 1~N sodium-hydroxide solution was 
added, and it stirred for further 2 After the reaction end, diluted hydrochloric acid was added, 
it was referred to as pH 7, and the methanol was added and filtered. Filtrate was condensed, 
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operation of separating the precipitation which added the methanol to the residue and 
deposited was performed twice, and 0.82g yellow powder was obtained. It is 2 by dissolving 
this in distilled water and condensing a water layer after stirring cation-exchange-resin 
Amberlite IR1 20B (tradename) [H+ type] and overnight. - 700mg (it sets at a ceremony (3) 
and they are R1=H, an R2= PARAHAIDOROKISHI phenyl, and the compound of R4=CH3) of 
acetamide-2-carboxy-1-PARAHAIDOROKISHIFENIRUECHIRU germanium sesquioxide was 
obtained as powder of fine yellow. 
Yield: 58.9% (mixture of a diastereomer) 

Melting point: 300degree-C<(dec.) Anal.Calcd.:C. 38.22 ; H 5.70 ; N 4.95Found : C 38.00 ; H 
5.51 ; N 4.72IR nu KBr/max cm-1:3600-2500 (NH, OH), 1710, 1640 (C=0), 875, 840 1 
(germanium-O) H-NMR (D20) delta:1.87 (3H, s, CH3-CO), 3.55 (1H, d, germanium-CH), 4.98 
(1 H, d, N-CH), 6.87 (ortho position of 2H, d, and OH), and 7.04 (meta position of 2H, d, and 
OH) [0049] c) 1-(1-acetamide-1-ethoxy carbonylmethyl)-2-methylpropyl germanium 
sesquioxide (it sets at ceremony (3) and is compound of R1=H, R2=CH (CH3)2, R3=CH3CH2, 
and R4=CH3) 2.97g (0.005 mols) was suspended in 80ml water, 0.44g (0.01 1 mols) of sodium 
hydroxides was added, and it stirred for 17 hours. After filtering and carrying out ** sodium to 
cation-exchange-resin Amberlite IR1 20B (tradename) [H+ type] through filtrate after a 
reaction end, concentration hardening by drying of the filtrate is carried out, 1.36g (it sets at a 
ceremony (3) and is the compound of R1=H, R2=CH (CH3)2, and R4=CH3) of 1-(1-acetamide- 
1-carboxymethyl)-2-methylpropyl germanium sesquioxide was obtained as powder of fine 
yellow. 

yield: — 50.6% melting point: — 207 degree-C(dec) Anal.Calcd.:C35.75 ; H5.25 ; N5.21 Found : 
C35.56 ; H5.06 ; N5.20IR nu KBr/max cm-1:1740 and 1665 (C=0), 875(germanium-0) 1 H- 
NMR (D2 O+NaOD) delta: 1.06 and 1.08 (6H, d, 2 (CM)), 2.06 (3H, s. CO-CH3), 1.83-2.33 (2H, 
m, CH-CH), and 4.56 (1 H, d, CO-CH) [0050] d) In addition, other compounds expressed with a 
formula (3) were able to be obtained by the method indicated to Above a and b or c, and the 
almost same method. The yield and the physical properties of a compound which were 
acquired are as illustrating to the following and Table 4. 

[0051] The 2-acetamide-2-carboxy -1, 1-JIMECHIRUECHIRU germanium sesquioxide (it sets 
at a ceremony (3) and is the compound of R1=R2=CH3 and R4=CH3) 

yield: — 82.5% melting point: — 210 degree-C(dec) Anal.Calcd.:C33.00 ; H 4.75 ; N5.50Found : 
C32.71 ; H 4.61 ; N 5.27IR nu KBr/max cm-1:1720 and 1650 (C=0), 880(germanium-O) 1 H- 
NMR (D20) delta:1.08 (3H, s, CH3), 1.17 (3H, s, CH3) 2.11 (3H, s, CO-CH3), 4.62 13 (1H, s. 
CO-CH) C-NMR (D20, NaOD) delta:22.64 and 23.71 (2 (CH3)), 24.98 (CO-CH3), 38.54 
(germanium-C), and 64.28 (CH), 176.68, and 180.06 (COO, CON changable) [0052] 1-(1- 
acetamide-1-carboxymethyl)-1-methylpropyl germanium sesquioxide (it sets at a ceremony 
(3) and is the compound of R1=CH3, R2=CH2CH3, and R4=CH3) 
Yield: 71.7% (mixture of a diastereomer) 

Melting point: 184 degree-C(dec) Anal.Calcd.:C35.75. ; H5.25 ; N5.21 Found : C35.63 ; H5.19 ; N 
5.19IR nu KBr/max cm-1:1720 and 1660 (C=0), 870(germanium-O) 1 H-NMR (D2 O+NaOD) 
delta : Diastereomer a 1.01 (3H, t, CH3), 1.36 (1H. dq, CH3-CHa) and 1.67 (1H dq, CH3-CHb), 
1.09 (3H, s, germanium-C-CH3) and 2.10 (3H, s, CO-CH3), The 4.82 diastereomer (1H, s, CO- 
CH) b0.99 (3H, t, CH3), 1.50 (2H, dq, CH3-CH2) and 1.15 (3H, s, germanium-C-CH3), 2.10 (3H, 
s, CO-CH3), 4.65 13 (1H, s, CO-CH) C-NMR (D20, NaOD) delta: Diastereomer a 13.24 
(germanium-C-CH3), 20.73 (CH3), 24.78 (CO-CH3), and 30.77 (CH2), 46.90 (germanium-C), 
58.61 diastereomer b (CH-CO) 12.96 (germanium-C-CH3), 21.36 (CH3), 24.83 (CO-CH3), 
27.94 (CH2), 47.33 (germanium-C), 62.41 a (CH-CO), b 177.10, 177.13, 180.19, and 180.67 
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[0054] Synthetic a2 —amino of this invention compound (however, R3 = H) expressed with 
example 5 formula (4) -3 -(TORIKURORO gel mill)- Pentanoic-acid hydrochloride (in a 
formula (2)) 8.29g (0.025 mols) of compounds of X=Y=CI, R1=H, and R2=CH2CH3 is dissolved 
in 100ml water. After making it stick to cation-exchange-resin Amberlite IR120B (tradename) 
[H+ type] and rinsing, it is eluted with 2-N aqueous ammonia, and filtrate is hardened by 
drying. 1 -(1-amino-1-carboxymethyl)- 4.62g (it sets at a ceremony (4) and is the compound 
of R1=H and R2=CH<SUB>2CH3) of propyl germanium sesquioxide was obtained as powder of 
fine yellow. 

yield: — 86.9% melting point: — 206degree-C(dec.) Anal.Calcd.:C 28.23 ; H 4.74 ; N 6.5Found ■ 
C 28.06 ; H 4.59 ; N 6.44IR nu KBr/max cm-1:1630 (C=0), 870(germanium-O) 1 H-NMR (D20) 
delta:1.09 (3H, t, CH3), 1.51 (1H, ddq, CH3-CHa) and 1.74 (1H, ddq, CH3-CHb), 2.09 (1H, ddd, 
germanium-CH), 4.19 13 (1H, d, CO-CH) C-NMR (D20) delta:15.67 (CH3), 19.82 (CH3-CH2) 
40.51 (germanium-CH), 57.70 (CH-N), and 176.20 (CO) [0055] b) The concentrated 
hydrochloric acid was added to 969mg (it sets at a ceremony (1) and they are Y = CI, R1 = H, an 
R2= parlor SETOKISHI phenyl, and the compound of R4=CH3) of 2-acetamide-3-(parlor 
SETOKISHI phenyl)-3-TORIKURORU gel mill propanoic acid, and it stirred for two days at the 
room temperature. After the reaction end, underwater [ a lot of] was filled with contents, and 
the impurity was filtered. It is 2 by dissolving the residue which condensed and obtained 
filtrate in distilled water, making it stick to cation-exchange-resin Amberlite IR120B 
(tradename) [H+ type], being eluted with aqueous ammonia 5%, and condensing an eluate. - 
200mg (it sets at a ceremony (4) and is the compound of an R1=H and R2= 
PARAHAIDOROKISHI phenyl) of amino-2-carboxy-1-PARAHAIDOROKISHIFENIRUECHIRU 
germanium sesquioxide was obtained as powder of fine yellow. 
Yield: 46.2% (mixture of a diastereomer) 

Melting point: 300degree-C>(dec.) Anal.Calcd.:C. 28.23 ; H 4.74 ; N 6.5Found : C 28.00 ; H 
4.56 ; N 6.32IR nu KBr/max cm-1 :3700-2200 (NH3+), 1630 (NH3+), 1605 (C=0), 885, 845 1 
(germanium-O) H-NMR (D20) delta:3.38 (1H, d, germanium-CH), 4.33 (1H, d, CO-CH), 6.87 
(ortho position of 2H, d, and OH), and 7.14 (meta position of 2H, d, and OH) [0056] c) 1-(1- 
acetamide-1-carboxymethyl) ethyl germanium sesquioxide (it sets at ceremony (3) and is 
compound of R1=H, R2=CH3, and R4=CH3) 200mg was dissolved in water, 0.2ml of 
concentrated hydrochloric acids was added further, and heating reflux was carried out for 18 
hours. Reaction mixture was condensed after the reaction end, the obtained white crystal was 
again dissolved in water, the impurity was filtered, and it let filtrate pass to cation-exchange- 
resin Amberlite IR120B (tradename) [H+ type]. After fully rinsing, it was eluted with aqueous 
ammonia 5.6%, and 126mg (it sets at a ceremony (4) and is the compound of R1=H and 
R2=CH3) of 1-(1-amino-1-carboxymethyl) ethyl germanium sesquioxide was obtained as 
powder of an off-white by condensing an eluate. 

yield: — 76.3% melting point: — 270degree-C(dec.) Anal.Calcd.:C 24.18 ; H 4.06 ; N 7.05Found : 
C 24.00 ; H 3.88 ; N 6.91 IR nu KBr/max cm-1 :3800-2500 (NH, OH), 1610 (C=0), 840, 790 
(germanium-O) 1 H-NMR (D20) delta: Diastereomer a 1.19 (3H, t, CH3), 2.19 (1H, dq, 
germanium-CH), 4.19 diastereomer b (1H d, CO-CH) 1.36 (3H, t, CH3), 2.09 (1H t dq, 
germanium-CH), and 3.86 (1H d, CO-CH) [0057] d) In addition, other compounds expressed 
with a formula (4) were able to be obtained by the method indicated to Above a and b or c, 
and the almost same method. The yield and the physical properties of a compound which were 
acquired are as illustrating to the following and Table 5. 

[0058] 1-(1-amino-1-carboxymethyl)-2-methylpropyl germanium sesquioxide (it sets at a 
ceremony (4) and is the compound of R1=H and R2=CH (CH3)2) 
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C3148 - ? H ?OQ me wft g in?i nt: -J^^^^-CWec.) Anal.Calcd,C 31.78 ; H 5.33 ; N 6.18Found 
SL-ivV. • N 610IR nu KBr/max cm-1:1630 C=0), 860 1 (germanium-O) H-NMR 

(D20) de.ta:1.01 and 116 (6H. d, 2 (CH3)), 2.17 (1H, d sept, 2(CH3)-CH) and 2 29 (1H dd 

(CH^7^LV B (1H ' dl C ^^ 0) 13 C_NMR (D20) de| t*22.71. 25.84 (2 (CH3)), 27.80 (2 
(CH3;-CH), 46.03 (german.um-CH), 56.89 (CH-N), and 177.13 (CO) [0059] 1-(1-amino-1- 

tltZ^nl^u™ g6rmaniUm SeSqUi ° Xide 0t S6tS 3t 3 C <~* W> «- 

C28 : o7 H '?m "n « B cE?o t: ~J 9 / 0degree - C(dec ^ AnalC a'cd.:C 28.23 ; H 4.74 ; N 6.58Found 
, 7 , 64 ; N 656IR nu KBr/ma * cm-1:1640 (C=0), 850(germanium-O) 1 H-NMR (D20) 
delta:1.53 (3H. s. CH3), 1.36 (3H, s, CHS), and 3.95 (1H, s, CH) [0060] 1-0-amino-1- 
carboxymethyl)-1-methyl-propyl germanium sesquioxide (it sets at a ceremony (4) and is the 
compound of R1=CH3 and R2=CH2CH3) 
Yield: 84.6% (mixture of a diastereomer) 

^!l, tin M P c 0 ^VJ 95degree ~ C(dec ) Anal Ca| cd :C. 31.78 ; H 5.33 ; N 6.18Found : C 31 53 ■ H 
hu i * nU KBr/max ^"1:1650 (C=0), 845 1 (germanium-O) H-NMR (D20 de'lta l 06 

(3Hx2, t, germanium-C-C-CH3). 1.17, 1.38 (3Hx2, sx2, germanium-C-CH3) 1 30-2 27 (2Hx2 
m, germanium-C-CH2), 4.00, 4.1 9 (1 Hx2, sx2, CO-CH) [0061] 2 - Amino-2-carboxy-1- ' 

of m°=H Tn e d^CmC00 m H) niUm SeSqUi ° Xide * * * (4) a " d is the C <" d 

Yield: 74.21% (mixture of a diastereomer) 

Melting point 345-degree-C(dec.) IR nu KBr/max. cm-1:1663 1 (C=0) H-NMR (D20) 
T» i fo? **, ^ f ermaniur "-CH-CH3). 4.10 13 (1H, CH-N) C-NMR (D20. dioxane) 

?742 : , 3 ifj fns i, % 4 ofmm m ~° H2 ~ OH21 3429 ' 3456 (ge-CH) ' 5216 ' 5719 (CH - NX 

[Table 5] 
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[0063] 

[Reference experiment] Manufacture undiluted solution N alpha-t-Boc-L-Lysine (50mM) of 
the Prevention effect 1. sample solution of a Maillard reaction with this invention compound 

Se^^T™ diSS0 ' Ved " 240m ' ° f 50m ' PHOSPhate bUfferS ' and * CO " sida - d - 

It dissolved in 30ml of control liquid undiluted solutions at 30ml of 50ml phosphate buffers and 
considered as control liquid. 

an organic germanium compound liquid organic germanium compound — respectively — 20 — 
mM(s) were taken, it dissolved in the phosphate buffer of 50mM, and was referred to as 50ml 
and 30 of ml of it were mixed with 30ml of undiluted solutions, and it considered as the 
organic germanium compound liquid of 10mM 

[0064] 2. Each above-mentioned sample solution was mixed as a result of the examination of 
the prevention effect, it incubated under 40-degree C shaking conditions, the shell sample 
was extracted on 4, 8. and the 11th, respectively, and the absorbance in 297nm (absorption 
maximum; was measured. A result is shown in the following table 6 
[Table 6] 
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[Translation done.] 
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R2 NHC0R4 

Mb 2] 




(Ztt*3WK^XttrW^lt:«-r) R«&<&$ 

a*> s ft * c * -r * mrnvj^ - * A^t^^o 

tSS*«2] * 20 
[lb 3] 

Rl 

Y3Ge-C-CH-COOR3 ( 2 ) 

I I 

R2NH2-HX 

*;i/#*$/7;i/#;i/|fexU: 
Mb4] - 30 

Q 

oz 

^y;t/-7-^Afb^. 
3] 5* 

Mb 5] 

Rl 40 
I 

(Ge-C-CH~COOR3)203 (3) 

R2 NHCOR4 

RiXtfR3tt*3RJB( : ?X»±<£«7;b*;i/*S:, 

RattflBRT^Mk *;i/2tf*f7;i/*;i/£xi± 
Mb 6] 



2 




7;u^;i/Sxii^v^;u^^^$:-eti€ti^t)-r) v 

[If ^4] * 

Mb 7] 

Rl 
I 

(Ge-C-CH-COOR3)203 (4) 

I t 
R2 NH2 

Ri&u5R3tt*«BC-?xtte«7;i/#;i/*&, 

Mb 8 3 




(Zlt7KmiS : ?'Xtt7-fe^;i/»«:*-r) fc*ii«i*b 

[OOOl] 
[0 0 0 2] 

2 : 3^J^^bfc^«^;i/V-^A<b^-efeS 
BS4 6-249 8#) tCO^Ttt. ^i£Ei7yh 

■f, T^a^r-^NKifflfla^^bM^v^-^x 
[0 0 0 3] iffiLT, ±ffi#/l/7K*^x*;u^;i/Tx* 

Kfcfc, (Ge-CH 2 -C 
Hz-COOH) 2 03^5{b^T^t)$ftS^O-e* 

sot?, {gjc±^bi|«^*?it-5*;i/2K*J/;i/a-co 



(3) 



*S8¥7-24 7 29 6 



(NHz) COOHtZZ4t^T?m£>2ti2>{t&y}0)1& 

Wot, &m>mmjmfrt\sx. &$m&<?)* 

#U -eC0^«iii:b"C, ±f27SyMKI£gAT* 10 
[0 0 0 5] *SB8¥0 2-6 28 8 5#4*«K 

Hh9] 

( Ge-CH-CH-COOH ) 203 

I I 
R NH2 

[0006] 

-^b^&ii, * 

RL 



Y3Ge-C-CH-COOR3 



R2 NHCOR4 



(1) 



Hfcii] 




oz 

Mhl2] 



30 



Rl 

I 

Y3Ge-C-CH-COOR3 
I I 

R2 NH2-HX 



(2) 



l±7k£J^:^<&l»7;t/*;i/&&, R2ii<£$7;t/*;i/ 
Hbiai 



s? 



[0 0 0 7] X, *^OlH©f«^V-'5A^ 
Hbl4] 

Rl 

(Ge-C-CH-COOR3)203 (3) 

I I 

R2 NHCOR4 

[ibis] 




40 



Mbl6] 

Rl 

( Ge-C-CH-COOR3 ) 203 ( 4 ) 

I t 
R2 NH2 

Ri&^RsttTKlRlR^Xtt^RT^*;^*:. 

Wbi 7] 

0 

OZ 



(4) 
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5 

[0008] pxT^mwmmizmtz* 
[0 0 0 9] 9ef. **Hj3©jgio^«y;uvr.^A<b 
±sa* (i) ■c»b**i* ! bo , T?*or. ^ 

x* AH*fcHM*lS Y 3 fc#ic, 7nfc' 

X, |3fitcli-oCDBftSRi&tfR2^S|S^UTfey, 
lie 7 a fctt vttCDliSiltEJtli C00Rai:&o"O> 

n-7n i s o -7 n fc>g^0 1 

7;i/*;ugxt± 

[ftl8] 

Or 

OZ 20 

b*0><2>. 

[0 0 10] X, *«W©»-®^»«lT7-^Aft^ 

Wt. ±!5A (2) "ea*)S*i5^cDt?*y. ±feA 
(i) -c«*>$n^b^ttic«v^T, 7izf*;us^0« 
»*c<ky«S2*iT^fc7$v»a\ t©^ny>ft 
*ihx (x^ay>M^&a*)i-) ©«fc&o-cp 

SAftttivOfc A(l) Ttoaftafc^ftfcHWfrC 

[0 0 11]-*. *«8BO«H©WIW^- , >Aft 30 
A (3) T?3*3ft*fc0T'fc»K 

2 : 30ffl£?|g£bfcfc0T-fcSirc, ±!5A (1) 

&tfA (2) vmt>zh&<h&bk&fox^&ii\ * 

mm&m^ en Tat>*n*ft*»i:RW-e 

[0 0 12] R. ±Hifflbfc* (1) • A (2) &tf 

A (3) -ea*)$*i-sft^ftii % ttTumwi-a*»B 
©»rao«««UT - 0 A<b£^ *■# 

[0 0 13] ffibT, **Bjj©«jW«i»ft^l±, 

±jes (4) -es*)sn5%)©"e&y, ±ffiA (3) v 

8jb£ftS{b£ttKfctt37* v2fc«SbTv>fc7iz 



6 

[0 0 14] ±ffl<b£tt (4) tc-Di>m «itffiHE 

nr v « > -r 5 - KKtiwfNMfttttf l * t c 5. 

±!ftb£«J (4) t±, «K-e^-r5-K««t:»*» 
[0 015] rffibT, ±Stt«bfc**««)*«y;UT 

[0016] iu*>, ±sb* (1) vmtizxmite 

fe<Z>e>*>, HftSYd^ny^Jffi^-eBftSRa^** 

ttftfb-&ft 
Hki9] 

Rl COOH 

\ / 

r — \ 

R2 NHC0R4 

fc#U AHGeYs (A*. Yl*/Nnyva*tr»*) 

A. C0iRJ®i, x^jl/x-^Wf®*** 

[0017] x, ±e* (1) txm*Ml:Mi 
0?*>, BSlSY^nyv^lttSRs^**^© 
^l&gRi&tfR2£»AbT£>£7X5* 



[fc2 0] 




ftJll*^LT±Bl:H»«)T«Wb**fcl/ 

b, *Srrsci:l±^7?l±3Si^) , d®*IS#Hb£tt 

£*f b > AH G e y $ ti&\ u ffyiUt&fy S 

[0 0 18] JEK, ±IBA (1) ?»*ft**«fifl:£ 

AKBH4T?»7ctntf, A (1) T*g£ft£*?6Wb 
fift^Y^TKsRJIS^^^fct^^i:^ 
«iL«^r;i/^n7WK2:filH7;i/3-;i/fc©S 
A (l) -ea£*i***Bfl:£tt 



(5) 



#H 5 F7-24 72 9 6 



1\ (3) -C^t)Sti5*|g«»HO{b^i:-r 

[0 0 2 0] ft, 3* (1) tHS*i5*»!8^a^ 

zztiz±->T. ss: (3) -ca*)^*ts*l8BJi»=©<b 
[0021] *br. ±sa (2) -eSfciEttsttett 

(fib. mttYA^cMC^ti®&lft<) Srin*^* 

*mmw<nib&fa t fflkt s d i: tre t s co -e & * . 

ft. 3fc (4) -«*jSix**IS^ia©^tttt. £ 
(l) xti^ (3) T?^S^t^ < fc»J»<c:i:%T? 

[0 0 2 2] rfnbr, JSLbfiD«k^lcbT^e»*ifc*«HJi 
©-fb^ico^-can^bfc^^ M/r-*l±, #3Bhj§ 
©fb^tt^v^*iti±ffi©^-e^S *ia d i: £ A < left 
br^S. ft, ±SK (3) &tf (4) 

Kb2i] 

OH Rl 
I I 

HO-Ge-C-CH-COOR3 
111 

OH R2NHCOCH3 



Kb2 2] 



10 



20 



30 



OH Rl 
I I 

HO-Ge-C-CH-COOR3 

III 
OH R2 NH2 

[0023] 

mum pxFK*%w%mmmc*>mK&miz®w 

-?2>o 40 

[0024] m&mi 

a (i) t?asft**fMi!fb£ft ({HbR 3 =H) 

fife 

a) 2-7-feh7S K-3-**-;i/*nh>tt6. 28 
g (0. 04mol) fc6Oml0«£i*ftncAn*., N 

U^n;uy;^>4. 01 g (0. 05mol) ^iox. 

m ^t-6 3«ufc 0 *faibfcisa&ifab 

T#&U 7izhV&tf^*^V^£?fMi|-f St. 2 



8 

= R 4 = CH 3 ^b^) #9. 68g(W71. 8 

%) ftZtitz. 

K£: 15 Or (dec.) 

Anal.Calcd. :C 24.94 ; H 3.59 ; N 4.15 

Found :C 24.93 ; H 3.58 ; N 4.07 

IR v KBr/max an" 1 } 3330 (N-H), 1725 (C=0), 160 

5 (C=0), 405 (Ge-Cl) 

X H-NMR (CDCls+CDsOD) 5 : 1.40 (6H, s, C-(C 
Ha) 2), 2.07 (3H, s, CO-CHs), 5.00 (1H, s, CH) 
13 C-NMR (Aceton-do) 5 : 19.65, 21.42 ((CHsh), 
22.63 (N-CO-CH3), 51.29 (Ge-C), 56.91 (CH), 171.16, 
173.43 (COO, CON changable) 

[0025] b) ^U7t*->11. 9g&, TkMik+b 
0g&*tf*»*^»*b, *»bft^6, 
^1110. 2g£*M;:fMJ*A4. Ogi^ 

xmzmmztuL *©**3«Fiaaw*bfc. j&m&r 

bTf5e»*ifc^CD2/ny^icx5ry-;i/&ilBiL, gfcl9 
SratS'Jb. x*y-;uJl£»&rfs::i:K<*y, 



[0 0 2 6] m*>tltcN-7l**)VA\;*-V£Xmm 

®f&mMK.®B u Mr? 1 6 gnaw? * i^c^ 

U ««^b-ro^JI©**>caCc:i:tcJ:y7X7 
^HV^DTK^b, x/*tfl/-*--CS&fc«*b 

[0027] ^^^fc2-7irh7^y~2-7'7 L V^ 
4. 3 g£2nn*;i/AK?gjgU hU^n;i/y;u^> 
9 . 2 g tftifcfc 3fiT?l 9^ram#bfco HJ&# 
m ^M$:#^1-Si:. 2-7izh7*K-3- (h 
U^n;uy;i/5;i/) (5£ (l) Kfc^T, Y = 

Cl, Ri = R 4 =CH 3 , R 2 =H^fb^#f) Sr&tftK 
Mi/n y #Mt bTfcfc. 
X H-NMR (CD3OD) 5 : 1.33, 1.37 (3H, #d , CHa), 
2.04(3H, s, CH3CO), 2.5-2.9 (1H, m, Ge-CM) , 4.90, 
4.94 (1H, £d, N0C-CH) 

[0028] c) h % a (1) vmztizmitGto 

*», ±ffiaXttb*cS2«bfc*»i:««H*CD*iS'e» 

[0029] 2-7-tzhT^ K-3- ( h 'J f n^l/ 

(£ (1) tCfcwC, Y = CL Ri 
= H, R 2 =CHzCH 3 , R4=CH3<7){b^) 

: 7 3 . 7 % 
M&: 1 6 3~1 6 4^ 
Anal.Calcd. : C 24.94 ; H 3.59 ; N 4.15 
Found :C 24.81 ; H 3.52 ; N 4.20 



#§§¥7-24 7 29 6 



0 (C=0), 430 (Ge-Cl) 
1 H-NMR (Aceton-de) 5 : 1.17 (3H, t, Cda), 1.86 
(1H, ddq, CH 3 -C-Ua),2.00 (1H, ddq, CHa-C-db), 2.08 
(3H, s, C0-CH3),2.90 (1H, ddd, Ge-Cd), 5.10 (1H, 
d, Qi-CO) 

13 C-NMR (Aceton-de) 5 : 13.32 (QHa), 19.99 (C 
Hz), 22.31 (QO-CHa), 52.66 (Ge-Q) , 53.32 (£H),171. 
59, 172.07 (COO, CON changable) 
[0030] 2-7±b7^ K-4-**;U-3- (h 
^n^I/^P) (;£ (1) KfcV^T, Y 10 

= C1, Ri = H, R 2 =CH (CH 3 ) 2 , R4 = CH3(^) 

<b#&) 

iR^ : 6 0 . 1 % 

1 19-1 20TT 
Anal.Calcd. :C 27.36 ; H 4.02 ; N 3.99 
Found :C 27.39 ; H 4.01 ; N 3.99 

IR v KBr/max cm" 1 : 1720 (C=0), 1620 (C=0) , 415 
(Ge-Cl) 

MHVMR (CDCla, CDaOD) 5 : 1.19, 1.23 (3HX2, d, 
(Cd3) 2 ), 2.07 (3H, s, C0-CH 3 ),2.33 (1H, oct, (CH 3 ) 20 
2 -CtD, 2.93 (1H, dd, Ge-Cd), 5.16 (1H, d, Cti-CO) 
[0031] 2-rizKT^ K-3-*^-3- (b 
Wu)W)\;*)V) s<>$yM 0£ (1) Kfcv>T, Y 

= C1. Ri = CH 3 , R 2 =CH 2 CH3, R4=CH 3 (7) 

59. 4% (i/*7XfU^v-^#l) 
&&: 163-164t 
Anal.Calcd. : C 27.36 ; H 4.02 ; N 3.99 
Found : C 27.05 ; H 4.19 ; N 3.88 

IR v KBr/max* cm" 1 ^3360(N-H), 1725, 1660 (C= 30 
0), 410, 395 (Ge-Cl) 

1 H-NMR (CDCls+CDsOD) 5 : 1.12, 1.17 (3HX2, tx 
2, Ge-C-C-CH3),1.37, 1.42 (3HX2, sX2, Ge-C-Cda), 

1.89 (2HX2, q, Ge-C-QH 2 ),2.10 (3HX2, s, C0-C 
Ha), 5.18 (1HX2, s, Cd-CO) * 
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* [0 0 3 2] 2- (fi)Utfs<yi/)U**is7 ^ J) -3 
- (hU2n;i/y;i^;i/) « (1) »c£ 

V^T, Y = C1, Ri=H, R 2 =CH2COOH, R 4 = 
OCH2CeH«©<b£4M 

7 5. 1% ($/7XfU^7-Ol^) 
1 2 3°C (dec.) 
IR v KBr/max cm' 1 : 1708 (C=0) 
X H-NMR (CDsOD) 5 : 2.80-3.20 (3H, GeCIi-Cli 2 ), 4. 
87 (1H, CH-N), 5.21 (2H, CH2- P h),7.44 (5H, P H) 
13 C-NMR (CD3OD) " 5 : 31.35 , 32.64 (Ge-CH 2 -CH 2 ) , 5 
4.50, 55.27 (Ge-CH 2 -£H), 68.33 (QHz-pH), 129.1, 12 
9.3, 129.7 (pH) 

[0033] d) 2-y-fehr^ K-3- (MJ?n;u 
>f)V*)V) (1) fcfinT, Y = C1, R 

i = R4=CH 3 , R 2 =H^{b^J) 9. 2g£#®ft;# 
y*A#»JSu:?|#U pH7i:U^ 7k3Hb&e>9?i 
*U^A5. 6 6gl:M, £M"e3 O^fSlJJH^bfc. 

j&c&fcm *s»«:in^rpHii:u ttm*i&& 

(£ (1) K&V>TY=H. Ri = R 4 =CHa. R 2 =H 

7 1. 3% (^r^Vrl^v-ftig^) 
&£: 99-105^ 
Anal.Calcd. : C 32.79 ; H 5.96 ; N 6.37 
Found :C 32.91 ; H 6.10 ; N 6.22 
IR v KBr/max cm" 1 : 2080 (GeH),1710 (CO), 1610 
(C-N) 

MHWR. .(CDaOD) 5 : 1.19, (3H, d, C^), 1.8-2.1 
(lH,m,Ge-CH),1.97, 1.99 (3H, &s, CH3CO) , 3.58, 3. 
61 (3H, &d, GeH3),4.48, 4.57 (1H, #d, CH-NAc) 

[0034] 

»1] 



Y 


Ri 




R3 






a 


CHjCHj 


H 


H 


CH 3 


73.7 


a 


CHjCHjCHj 


H 


H 


CH3 


77.0 


a 


H 


p-OH-CA 


H 


CH, 


87.2 


a 


CH, 


CH, 


CHjCH, 


CH, 


80 



[0035] Wfe®\2 
* (2) 7*£*b**JMfl:£tt ({HUR 3 =H) 

f& 

a) 2-Tirh7^K-3- {bV 9 UJVtf)]/*)]/) 1 
y*y& (5ft (1) Kfcwt\ Y=C1, Ri=H, R 2 
= CH 2 CHa^b^) 16. 86 g (0. 05mo 



*2. s*fflM&tm\stc. »«$:«*u waaufcttft 

(fiU &&tf*#it1"££-C) SftLfc. 

£h £ S £ 2: IC J: U . 2-7^7-3- (HJ 
^n;uy;L/^;u) (5* (2) fcfin 

T> X = Y = C1, Ri = H, R2=CH 2 CH3(7)^ 



(7) 



W7-247296 



1 1 

iRJfc : 6 0 . 1 % 
IS,*: 18 0~18ir(dec.) 
Anal.Calcd. :C 18.11 ; H 3.34 
Found : C 17.92 ; H 3.31 

IR v KBr/max — - 1 
1 H-NHR (CDaOD) 



N 4.22 
N 4.02 

cm"* : 1750 (C=0) , 420 (Ge-Cl) 
5 : 1.17 (3H, t, CHa), 1.73, 1,94 



(1HX2, mX2, CH3-CH 2 ),2.62 (1H, m, Ge-CH) , 4.56 
(1H, br, CH-N) 

13 C-NMR (CDaOD) 6 : 13.46 (QHa), 18.85 (GHz) , 5 
4.12 (CH-N) 

[0 0 3 6] b) ft. ^ (2) -«**t*te<0fl:^4fc 
C003 7} y-4-^^;t/-3- (h'Ji^o 

jwviM ^dtymm&m. « (2) k&v>t. x 

= Y = C1, Ri = H. R 2 =CH (CHs) zOit^fy) 
IRs^ : 6 1 . 0 % 
St*,: 16 5~16 6iC(dec.) 
Anal.Calcd. :C 20.85 ; H 3.79 ; N 4.05 
Found : C 20.80 ; H 3.90 ; N 4.35 

IR v KBr/max cm" 1 : 1730 (C=0) , 420 (Ge-Cl) 
1 H-NMR (CDaOD+CDCla) 5 : 1.19, 1.29 (6H, dX2, 
(CU3) 2 ), 2.47 (1H, oct, (CH3)z-QH),3.07 (1H, dd, G 
e-ClO, 4.60 (1H, d, CH-C0) 

13 C-NMR (CDsOD) 5 : 21.02, 23.71 ((CHs)a), 27.6 
3 ((CH 3 ) 2 -CH), 50.86 (Ge-£H) ,53.48 (N-QH) , 170.46 
(CP) 

[0038] J-3-*^)V-3- (h'J^n 

jutfjvsjv) -rzi/mmm (^ (2) icjb^t, x= 

Y = C 1, Ri = R 2 =CH 3 ^b^) * 



1 2 

* : 8 8 . 1 % 
St*: 14 9-1 5 Or (dec.) 
Anal.Calcd. : C 18.11 ; H 3.34 ; N 4.22 
Found : C 18.12 ; H 3.20 ; N 4.56 
IR v KBr/max cnT 1 : 1750 (C=0) , 430, 405 (Ge-C 
1) 

1 H-NMR (CD3OD+CDCI3) 5 : 1.44 (3H, s, CU3), 1.65 
(3H, s, CHs), 4.42 (1H, s, Ctt-CO) 
[0039] 2-7^ (h^D 

10 ^fii/wmm (^ (2) tcfcv>r. X 

= Y = C1, Ri = CHa, R 2 =CH 2 CH30){k^) 
W:61. O % ('>*7Xf ls*^-(7)M^m 
It*: 1 5 0°C(dec.) 
Anal.Calcd. : C 20.85 ; H 3.79 ; N 4.05 
Found : C 20.55 ; H 3.98 ; N 4.47 

IR v KBr/max cnT 1 : 1765 (C=0) , 420, 400 (Ge-C 
1) 

1 H-NMR (CDsOD) 5 : 1.13 (3HX2, t, Ge-C-C-CHs) , 
1.33, 1.57 (3HX2, sX2, Ge-C-CHs), 1.67— 2.57 (2H 
20 X2, m, Ge-C-Cd2), 4.42, 4.52 (1HX2, s x2, Cd-CO) 
[0040] 2-7$ y-3- (hV9njl>>f)U$;V) 

^y^y-mmt^mmm (2) k^>x. x=b 

r. Y = C1. Ri = H, R 2 =CH2COOH(D^ 

m 

MA: 1 5 3°C(dec.) 
IR v KBr/max cm -1 : 1723 (C=0) 
1 H-NMR (CDaOD) 5 : 2.80—3.10 (3H,Ge-CH-CU2) , 4. 
68, 4.78 (lH,Cd~N) 
[0 0 4 1] 
30 [f*2 J * 



X 


Y 


R, 


*> 


R, 




a 


a 




H 


H 


60.1 


a 


a 


cHjCHjCh; 


H 


H 


69.7 


a 


a 


H 




H 


63.5 


a 


a 


CH, 


CH, 


CH,CH, 


66.3 



[0042] HM^3 
5£ (3) -em*tl&*mMt&b ({HbR 3 = CH2CH 
3) 0)<&f& 40 
a) 2~7th7^ K- 4 3- ( h U # CUt/ 

s<y$yM « (1) KSwe. Y = C1, 
Ri = H. R 2 =CH (CHs) 2. R 3 = H, R 4 =CHs 
(Mk^m 10. 53g (0. 03mol) &50ml 
V>3L$ ;-MzmMl,. *#-JV2n^>(F3. 93 g 

(O. 0 3 3mol) ZfaXT l^Mfcfcftbfc. Jg 

3 0 0ml^Mbt3B#rWU. 7&ft&iffifiK50 0) 



iLXffi&Z&4*y&imffi (IRA-45, AcO 

U, 1- (l-7th7^ K-l-xh*J/*rfl/aKi/l/ 
**-;i/) -2-iWnW;i/7z-!7At^^7|-^ 

tf-^K (5£ (3) tC*JWC, Ri = H, R 2 =CH (CH 
3) 2 , R 4 = CH3C7Mb^) HttHWDfcSfcfcLT 
4. 0 2g*3fc. 



H 6.11 ; N 4.72 
H 5.93 ; N 4.51 
1735, 1660 (C=0), 875 (Ge- 



56. 5% 
1 6 0°C(dec.) 
Anal.Calcd. : C 40.46 
Found :C 40.18 

v KBr/max cm" 1 



(8) 



#B§¥7-247296 
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1 H-NMR (D2O) 5 : 1.05 (6H, m, (Cq»2), 1.28 (3 
H, t, O-C-CHa), 2.06 (3H, s, C0-Cb»,2.07 (1H, in, 
(CH 3 )2-CH), 2.11 (1H, m, Ge-CH), 4.23 (2H, m, 0-CH 
2), 4. 97 (1H, d, CH-CO) 

[0 0 4 3] b) ft, £ (3) X'%2hm<»4t£® 

±&a Km,bttmt\mm®m'?®z - t 

[0044] 2-7-feh75K-2- (xh^Fi/^;^ 
tf*1MK (3) IC&PT, Ri = R 2 =R 4 =CH3 

ifc*: 5 9. 3% 

Ut: 1 7 0r(dec.) 

Anal.Calcd. :C 38.22 ; H 5.70 ; N 4.95 

Found :C 37.99 ; H 5.61 ; N 4.79 

IR v KBr/max cnf 1 : 1735, 1660 (C=0), 860 (Ge- 

0) 

1 H-NMR (D2O) 5 : 1.22, 1.25 (3HX2, sX2, Ge-C- 
(Ca 3 ) 2 ), 1.30 (3H, t, CH 2 -CH3),2.11 (3H, s, CO-C 
b», 4.27(2H, br, Cfc), 4.80 (1H, s, CO-CH) 
[0045] 1- (l-7i?h7S K-l-xhm 

T^tf^iMK (3) CfcVT, Ri = R 4 =C 

H3, R 2 =CH 2 CH 3 <7Mt£» 

iR*: 3 2. 2% (i/7Xr^v-©M) 

US: 17 5°C(dec.) 

Anal.Calcd. : C40.46 ; H 6.11 ; N 4.72 

Found :C40.21 ; H 5.92 ; N 4.55 

IR v KBr/max* era" 1 :J730, 1660 (C=0), 860 (Ge- 

0) 

1 H-NMR (CH3OD) : 1.08 (3HX2, br, Ge-C-C-CHs) , 1 . 28 
(6HX2, br, Ge-C-Cfc, (K-CHs) ,1.73 (2HX2, br, G 

e-C-CH*), 2.04 (3HX2, br, C0-ca 3 ),4.19 (2HX2, b 

r, O-CH2), 4.86 (1HX2, br, CO-Ctl) 
[0046] 
[H3] 







Rj 






CHjCH, 


H 


CH,CH, 


CH, 


57.0 


CHjCHjCHj 


H 


CH,CH, 


CH, 


*1.3 


H 


CHjCOOH 


CHjCH, 


CH, 


58.2 


H 




CH^CH, 




60.9 


[004^ 


n mm 
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X#**-!KK (S (3) tCibVT, Ri=H, R 2 =R 
4=CH3<Mt£tt) l/t 1 . Og*#fc« 

IR*: 6 0. 1% (5/7Xrl/*-*-©«£*W 
Kjfi: 2 5 7r(dec.) 
Anal.Calcd. : C 38.22 ; H 5.70 ; N 4.95 
Found :C 38.13 ; H 5.52 ; N 4.01 
10 IR v KBr/max cm" 1 : 3700 — 2900 (NH, OH), 1720, 
1650 (C=0), 880, 820 (Ge-0) 
1 H-NMR (D2O) 5 : 

i/7Xr^V-a 1.15 (3H, d, Cfc), 2.07 (3H, 
s, CH 3 -C0),2.26 (1H, dq, Ge-CH), 4.82 (1H, d f N-C 
H) 

i/*7^r^7-b 1.26 (3H, d, CHa), 2.06 (3H, 
s, CH3-C0),2.22 (1H, dq, Ge-CH), 4.44 (1H, d, N-C 

D 

[0048] b) 2-7izh7SK-3- (*v71zb 
20 ^'>7i-;i/) -3~hU^n;i/^;i/^;i/^nAvK 

(S (1) KfcVT, Y = CK Ri=H, R 2 =^77 
■feh*S>7x-M Ra = H. R4=CH3CD^fe) 
1. 8 8g**lcffjBL laWcaH-hU^Al. 78 
g ftjnit, fflt? 2 0 B$ffl*# U fcffc 1 N 0 *«ffc* 

fc. fflW*7». #£»&in*.TpH7i:U 

0. 8 2g0ftft»*%llfc. 
30 B^^VjS«lffiS§T^- i 7^MR120B (ffifi 
*) [H+fi] t-«»m jjclSWUtacfclck 
U, 2-7izh7$ H-2-*;i/*#5>-l-'*5'W 

(S (3) KfcPT, Ri=H, R2=/^^Kn^r^ 
7x-;i/, R4 = CH3©ft**) ft«HftO»*fcL-C 
7 0 0mgfc 

IR*: 5 8. 9% (i/*7^r^7-«M) 
&S: 3 0 0r<(dec.) 
Anal.Calcd. :C 38.22 ; H 5.70 ; N 4.95 
40 Found :C 38.00 ; H 5.51 ; N 4.72 

IR v KBr/max cm" 1 : 3600-2500 (NH, OH) , 1710, 
1640 (C=0), 875, 840 (Ge-0) 
X H-NMR (D2O) 5 : 1.87 (3H, s, CHa-CO), 3.55 (1H, 
d, Ge-CH), 4.98 (1H, d, N-CH),6.87 (2H, d, OH0* 

■ r-t nt /nti 1 /Ml/Tv t H Mr \ 



(9) 



W0W7-24 7 29 6 



1 5 

KfflSiSU TfcfiMfcJ-hy 44g (O. Ollm * 

o i) m^riimmmbtc mmr&. w& 
b ch+sd jcab-cft^hu^AUfc*- 

tt»&»*S«®faci:*cJ:y, l-(l-7-feh75 

7-^An*^WK « (3) IcfcVC, Ri = 
H, R 2 =CH (CH*) 2. R4=CH3©ft*«) 
«feO»*i:UTl. 3 6g#L 
IR*: 50. 6% 10 
&S: 2 0 7"C(dec.)Anal.Calcd. : C35.75 ; H5.25 ; 

N5.21 

Found : C35.56 ; H5.06 ; N5.20 
IR v KBr/max cm" 1 : 1740, 1665 (C=0) , 875 (Ge-0) 
l H-NMR (DzONaOD) 5 : 1.06, 1.08 (6H, d, (C 
Us)i), 2.06 (3H, s, CO-CUa), 1.83-2.33 (2H, m, CE- 
Cd), 4.56 (1H, d, CO-Cd) 
[0 0 5 0] d) ft. * (3) 1?«S*l4«Oft*4* 

[0051] 2-7*1*73 K-2-*;W**i'-l. 
(3) K£wt\ Ri = R 2 =CH3, R4=CH3©^ 

*B 

JR* : 8 2 . 5 % 

K*: 2 10 c C(dec.) 

Anal.Calcd. : C33.00 ; H 4.75 ; N5.50~ 

Found : C32.71 ; H 4.61 ; N 5.27 

IR v KBr/max* cm" 1 U720, 1650 (C=0), 880(Ge-0) 30 

l H-NHR (DzO) 5 : 1.08 (3H, s, Cfls), 1.17 (3H, s f * 
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: CHa), 2.1K3H, s, C0-CHa),4.62 (1H, s, CO-Q0 
13 C-NMR (DzO, NaOD) 6 : 22.64, 23.71 ((CHa) 2), 2 
4.98 (CO-CHs), 38.54 (Ge-0, 64.28 (CH), 176.68, 18 
0.06 (COO, CON changable) 
[0052] 1- (l-y-feh73K-l-*M/s**S' 
-i->^;b^ , nt: 9 ;i/^;L'^-^A-fex^^# 
iMK W (3) tC*JV>T, Ri = CH 3 , R 2 =CH 2 C 
Ha. R4=CH 3 0{k^l) 
IR*:71. 7%(^/TX : rL/^v-00tg^) 
&£: 18 4*0 (dec.) 
Anal.Calcd. : C35.75 ; H5.25 ; N5.21 
Found :C35.63 ; H5.19 ; N 5.19 
IR v KBr/max cm" 1 : 1720, 1660 (00) , 870 (Ge-0) 
1 H-NMR (DzO+NaOD) 5 :i/7^f^7-a 1.01(3 
H, t, CHa), 1.36 (1H, dq, CHa-CUa),1.67 (1H dq, CH 
3-Cffi>). 1.09 (3H, s, Ge-C-CH 3 ),2.10 (3H, s, C0-C 
Es), 4.82 (1H, s, C0-CE) 

^7Xf^-b 0.99 (3H, t, CHa), 1.50 (2H, d 
q, CHa-Ca 2 ),1.15 (3H, s, Ge-C-CEa),2.10 (3H, s, CO 
-CHa), 4.65 (1H, s, CO-CH) 

l3 C-NKR (D2O, NaOD) «:mf^-a 13.24 
(Ge-C-CHa), 20.73 (CHa), 24.78 (CO-CHa) ,30.77 (CH 

2 ), 46.90 (Ge-C), 58.61 (CH-C0) 

i/7^f^7-b 12.96 (Ge-C-CHa), 21.36 (CHa), 
24.83 (C0-CH3),27.94 (CH 2 ), 47.33 (Ge-C) » 62.41 

(CH-C0) 

a> b 177.10, 177.13, 180.19, 180.67 

(COO, CON changable) 
[0 0 5 3] 
H4] * 
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R4 
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CHjCH, 
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CH } 


96.9 


CHjCHjCH, 
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CH, 


78.2 
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CHaCOOH 
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CH, 


83.1 



[0054] mfcm 

£ (4) T&2ti&*m<t&fo ({HbR 3 =H) 

a) 2-7^ (HJ0naWi/3;i>) 

(* (2) Kfitvt. X = Y=C1, Ri = 
H. R 2 =CH2CHa<ZMb£&) 8. 29 g (O. 0 2 
5mo 1) • &10 0m l©*KiMPU H-T^S** 
US7>^-7>rhIR12 0B Q>A«) CH+ffl K 
ig»$-frr*2*UfcfttC2N©7V^- , 7*'t?»{iSb, 



40 : 8 6 . 9 % 

2 0 6r(dec.) 
Anal.Calcd. :C 28.23 ; H 4.74 ; N 6.5 
Found :C 28.06 ; H 4.59 ; N 6.44 

IR v KBr/max cm" 1 : 1630 (C=0), 870 (Ge-0) 
l H-NMR (D2O) 5 : 1.09 (3H, t, CHa), 1.51(1H, dd 
q, CHa-CHa), 1.74 (1H, ddq, CH 3 -CEb),2.09 (1H, dd 
d, Ge-CH), 4.19 (1H, d, C0-CE) 



(10) 



WW 7-247296 



1 7 

(5£ (1) fcLfewc, Y=C1, Ri = H, R 2 = yN°^y 
R4=CH3(7)^#|) 9 6 9mgtC 

^hiRnoB ass*) [H+ffl 

5%r>^-7*-e&ffiu sastt&aMers^i: 

D^i/7i-;n^y;i/7-^AtX^*t^ K 10 
(^ (4) tC&l^T, Ri = H, R 2 =A7^^Ko^r'> 
7x-^0^) &MfeO^klT200mg^ 
fc. 

ft*: 4 6. 2% ($/7>VrL/*v—<0*g-£&) 

K£: 3 0 0°C>(dec.) 

Anal.Calcd. : C 28.23 ; H 4.74 ; N 6.5 

Found : C 28.00 ; H 4.56 ; N 6.32 

IR v KBr/max cm" 1 : 3700—2200 (NHa+) , 1630 (NH 

3 +), 1605 (C=0) f 885, 845 (Ge-0) 

1 H-NMR (D*0) 5 : 3.38 (1H, d, Ge-CH) , 4.33 (1H, 20 
d, C0-CH),6.87 (2H, d, 0HGD;*;bhfiO, 7.14 (2H, 

d, QHO)*$ffl 
[0056] c) 1- (l-7th7^ F-l-XJUtf 

*£/>?•;[/) 3L*)V¥)V?=lOA-£X***-V-<< K (^ 
(3) fcfiWC, Ri = H, Rz=CH 3 , R 4 =CH 3 GD 

fb^tt) 2 0 0mg&3fac»#U MK*fig|0. 2m 

12 OB M^) [H+ffl 30 
5. 6%7V^!y7j<Ti§aiU 

•TScittc^u, l- (i-75y-i-*/i/aie*s/* 
x-^;u^;bv-^A-l2X^7j-#-y--<K (5* (4) 
K*?^T, Ri = H. R2=CH 3 0{h^) Sr*?* 1 ? 
-f h UT 1 2 6mg^-. 

W : 7 6 . 3 % 
&£: 2 7 0r(dec.) 
Anal.Calcd. : C 24.18 
Found : C 24.00 

IR v KBr/max cm~ x : 3800 — 2500 (NH, OH), 1610 40 
(C=0), 840 , 790(Ge-0) 
l H-NMR (DzO) 5 : 

isT^Vir^- a 1.19 (3H, t, Qb) , 2.19 (1H, d 
q, Ge-CH) ,4. 19 (1H d, CO-CH) 

i/'7Xrb^7-b 1.36 (3H, t, CHa), 2.09 (1H, d 
q, Ge-CHJ, 3. 86 (1H d, CO-CH) 
[0 0 5 7] d) 5* (4) -C£2*l&tt0>fl;£tt 

t1#5Ci:^fc. f^ftfefb^aft^tftttti* 

5 ki^-r s t y t & 5 . so 



H 4.06 ; N 7.05 
H 3.88 ; N 6.91 
3800—2500 (NH, OH), 1610 



1 8 

[0058] 1- (l-7*J-l-t>){stf*rZs*?- 

;u) -2-^^;b^ , nt: ,, ;i/^;L/v-^Aizx#7r#-9->r 

K (5£ (4) IC&WC, Ri = H. Rz=CH (CHa) 2 

ft* : 7 1 . O % 

19 lr(dec) 
Anal.Calcd. : C 31.78 ; H 5.33 ; N 6.18 
Found : C 31.48 ; H 5.09 ; N 6.10 

IR v KBr/max cm" 1 : 1630 (C=0), 860 (Ge-0) 
1 H-NMR (D2O) $ :1.01, 1.15 (6H, d, (013)2), 2.1 
7 (1H, d sept, (CH3)2-CHJ,2.29 (1H, dd, Ge-CH) , 4. 
18 ( 1H, d, CH-C0) 

13 C-NMR (DzO) 5 : 22.71, 25.84 ((CH 3 ) a ), 27.80 
((CH 3 ) 2 -CH), 46.03 (Ge-CH), 56.89 (CH-N), 177.13 (£ 
0) 

[0059] 1- (l-7^/-l-^l/^i/>f 

K (5* (4) K&t>T. Ri = Rz=CH30Mfc-£#O 

ft* : 8 O . O % 

St*: 19 Or (dec.) 

Anal.Calcd. :C 28.23 ; H 4.74 ; N 6.58 

Found :c 28.04 ; H 4.64 ; N 6.56 

IR v KBr/max cm" 1 : 1640 (C=0) , 850 (Ge-0) 

1 H-NHR (D2O) 5 : 1.53 (3H, s, CHs), 1.36 (3H, s, 

CHs) , 3.95 (1H, s, CH) 

[0060] 1- (1-7^ y-l-T^b/K*^;*^ 

;i/) -i->^i/-^ , nt°;^;i/s'^'>A-fex^p^^^ 

-f K (5£ (4) IC*?V>T. Ri = CH 3 , R 2 =CH 2 CH 

3©<b£» 

ft*.:8,£. 6% (^7X^U*v-<2^£#f) 

1 9 5-C(dec.) 
Anal.Calcd. :C 31.78 ; H 5.33 ; N 6.18 
Found : C 31.53 ; H 5.44 ; N 6.11 

IR v KBr/max cm" 1 : 1650 (C=0) , 845 (Ge-0) 
1 H-NMR (D2O) 6 : 1.06 (3HX2, t, Ge-C-C-CHs), 1. 
17, 1.38 (3HX2, sX2, Ge-C-Cfc), 1.30— 2. 27 (2HX 
2, m, Ge-C-CU2), 4.00, 4.19 (1HX2, sX2, CO-CH) 
[0 0 6 1] 2-7 5 J-2-t})Vtf*is- 1 - (tiJU 

(5£ (4) k:*?ivc, Ri = H, R 2 =CH2COOHCD 

ft*: 74. 2 1% (i;7^rU^7- ©S^l) 

3 4 5r(dec.) 
IR v KBr/max cm" 1 : 1663 (C=0) 
1 H-NMR (D2O) 5 : 2.33 -2.85 (3H, Ge-CH-CHa), 4. 
10 (1H, CH-N) 

13 C-NMR (DzO, dioxane) 5 : 31.22, 31.44 (Ge-CH 2 - 
CHz), 34.29, 34.56 (ge-CH) ,52.16, 57. 19 (CH-N), 17 
4.2, 179.7 (C=0) 
[006 2] 
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[0063] 

1 . mmtaMi 

Na- t -B o c -L-Ly s i n e (50mM) % — 
X(lH)&50ral©«|^gffiSt240mllcmS?b"CMfiSt U 

^30ml^50nil(3D«®3S©^30raltcm« LTn VhD- 



10 * Mt&m. 

30ml^£-U 10taM©^«y;i/V-«3rAft^tti:b 

[0 0 6 4] 2..PI^|jRCDraft&tJMif% 

zl^-NU 4. 8. llBl*C«u«U&»&tt»M* 
»U 297nm (fibetife) »C#tt««Jfe«&SB£Lfc. 

[*6] 
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